Fatty acid synthase (FAS) activity is a potential therapeutic target to treat cancer and obesity. Here, we have identified a molecular link between FAS and HER2 (erbB-2) oncogene, a marker for poor prognosis that is overexpressed in 30% of breast and ovarian cancers. Pharmacological FAS inhibitors cerulenin and C75 were found to suppress p185 HER2 oncoprotein expression and tyrosinekinase activity in breast and ovarian HER2 overexpressors. Similarly, p185 HER2 expression was dramatically down-regulated when FAS gene expression was silenced by using the highly sequencespecific mechanism of RNA interference (RNAi). Pharmacological and RNAi-mediated silencing of FAS specifically down-regulated HER2 mRNA and, concomitantly, caused a prominent up-regulation of PEA3, a transcriptional repressor of HER2. A cytoplasmic redistribution of p185 HER2 was associated with marked morphological changes of FAS RNAi-transfected cells, whereas chemical inhibitors of FAS promoted a striking nuclear accumulation of p185 HER2 . The simultaneous targeting of FAS and HER2 by chemical FAS inhibitors and the humanized antibody directed against p185 HER2 trastuzumab, respectively, was synergistically cytotoxic toward HER2 overexpressors. Similarly, concurrent RNAi-mediated silencing of FAS and HER2 genes synergistically stimulated apoptotic cell death in HER2 overexpressors. p185 HER2 was synergistically down-regulated after simultaneous inhibition of FAS and HER2 by either pharmacological inhibitors or small interfering RNA. These findings provide evidence of an active role of FAS in cancer evolution by specifically regulating oncogenic proteins closely related to malignant transformation, strongly suggesting that HER2 oncogene may act as the key molecular sensor of energy imbalance after the perturbation of tumor-associated FAS hyperactivity in cancer cells.
T he biosynthetic enzyme fatty acid synthase (FAS) is the major enzyme required for the anabolic conversion of dietary carbohydrates to fatty acids, and it functions normally in cells with high lipid metabolism. Under normal physiological conditions, any FAS increase is tightly regulated by a number of environmental, hormonal, and nutritional signals (1, 2) . However, human tissue studies have demonstrated that infiltrating carcinomas of the breast constitutively express high levels of FAS compared to nontransformed human epithelial tissue (3) (4) (5) (6) (7) (8) . Furthermore, increased levels of FAS accompany the development of in situ carcinoma of the breast, suggesting a potential link between increased expression and increased risk of breast cancer development (9) . Remarkably, overexpression and hyperactivity of FAS is associated with more aggressive breast and ovarian cancers (3) (4) (5) (6) (7) (8) 10) . The early and nearly universal up-regulation of FAS in many human cancers and its association with poor clinical outcome both strengthen the hypothesis that FAS is involved in the development, maintenance, and enhancement of the malignant phenotype (11) . However, FAS overexpression in tumor cells appears to be part of a more general change in the genetic program controlling lipogenesis, as evidenced by the concomitant increase of other enzymes of the same lipogenic pathway (9, 12, 13) . Thus, it remains to be addressed whether tumor-associated FAS is a mere manifestation of early and common cancer-associated epigenetic changes or actively contributes to the cancer phenotype.
This study was undertaken to test the hypothesis that increased FAS activity plays an active role in cancer evolution by regulating oncogenic proteins closely related to malignant transformation. We show that FAS-dependent signaling regulates the expression, activity, and cellular localization of HER2 (c-erbB-2) oncogene in breast and ovarian cancer cells. We demonstrate that pharmacological and small interference RNA (siRNA)-mediated inhibition of FAS negatively regulates the expression of HER2 at the transcriptional level, and identify the ets transcription factor PEA3 as a molecular mechanism through which FAS blockade transcriptionally represses HER2 gene expression (14, 15) . We further prove that simultaneous targeting of FAS and HER2 synergistically downregulates p185 HER2 and inhibits tumor cell proliferation by promoting apoptosis. We suggest that HER2 plays a previously uncharacterized role as a cellular energy sensor in the response of tumor cells to a nongenotoxic metabolic stress, such as the perturbation of FAS-dependent endogenous fatty acid biosynthesis, thus offering a rationale for a therapeutic targeting of FAS in HER2-overexpressing carcinomas.
selected by the addition of 200 g͞ml G418 (Sigma) into the medium.
FAS Activity. FAS activity was assayed by recording, spectrophotometrically at 25°C, the decrease of A 340 because of oxidation of NADPH essentially as described by Dils and Carey (18) .
Cell Viability. Concentration-effect curves were generated as a plot of the fraction of surviving cells versus drug concentration by using a colorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) reduction assay (16, 17) .
Synergy Analysis. The cytotoxic interaction between cerulenin and trastuzumab was evaluated by the isobologram technique (19) .
Immunoblotting. Electrophoresis and Western blotting analyses were performed as described (17 (20, 21) , or a more stable synthetic FAS inhibitor, the ␣-methylene-␥-butyrolactone C75 (22) . A dose-dependent decrease in the expression and tyrosine phosphorylation of p185 HER2 was observed in SK-Br3 cells after 48 h of treatment with cerulenin as assessed by Western blotting. In fact, SK-Br3 cells did not express a detectable level of p185 HER2 in the presence of 10 g͞ml cerulenin, whereas the levels of ␤-actin remained unchanged (Fig. 1A) . We next performed a quantitative measurement of p185 HER2 in cerulenin-treated SK-Br3 cells by using a HER2-specific ELISA. p185 HER2 expression was dose-dependently reduced by cerulenin and the magnitude of this decrease ranged from 14% at 1.25 g͞ml cerulenin to 78% at 10 g͞ml cerulenin, relative to untreated cells (Fig. 1B) .
We next tested the ability of chemical FAS inhibitors to modulate p185 HER2 expression in SK-Ov3 cells, an ovarian cancer model for HER2 overexpression. Incubation of SK-Ov3 cells with C75 resulted in a dose-related down-regulation of the p185 HER2 , also reducing its tyrosine phosphorylation (Fig. 1C) . In fact, a complete suppression of p185 HER2 expression and activity was seen when high concentrations of C75 were used.
A significant decrease in the levels of p185 HER2 upon treatment with chemical FAS inhibitors was also found in HER2 overexpressors BT-474 and MDA-MB-453, and in moderately HER2-expressing T47-D cells (Fig. 1D ). These data demonstrate that the suppression of p185 HER2 expression and activity is a previously uncharacterized cellular response that follows pharmacological inhibition of FAS activity in breast and ovarian cancer cells expressing high levels of HER2.
Pharmacological Inhibition of FAS Activity Up-Regulates the Expression of PEA3, a Transcriptional Repressor of HER2, and Down-Regulates HER2 mRNA Expression. To gain additional insight into the molecular mechanisms underlying the down-regulation of HER2 induced by cerulenin and C75, we examined the expression of HER2 regulators PEA3 and Cyclin D1 after pharmacological blockade of FAS activity in SK-Br3 cells. PEA3 is an ets DNAbinding protein that has been shown to inhibit HER2 promoted tumorigenesis by down-regulating HER2 promoter activity (14, 15) . Cyclin D1 is required for HER2 induced transformation and could reciprocally up-regulate HER2 expression (23, 24) . Cerulenin exposure up-regulated PEA3 expression in a dose-and timedependent manner as assessed by Western blotting (Fig. 2A) . Additionally, comparison of the intensity and appearance of PEA3 revealed an obvious difference as assessed by immunofluorescence staining and confocal analysis. Cell nuclei of SK-Br3 cells exposed to low doses of cerulenin yielded considerably brighter punctuate patterns of PEA3 than cell nuclei of untreated cells (Fig. 2 A i-iv) . Cyclin D1 expression was slightly decreased when high concentrations of cerulenin were used (Fig. 2 A) .
We next tested whether cerulenin-and C75-induced accumulation of PEA3 correlated with a transcriptional response of HER2 gene. HER2 mRNA expression was down-regulated when SK-Br3 cells were treated with cerulenin, as demonstrated by RT-PCR analyses. Similarly, no HER2 mRNA signal could be detected upon treatment with C75 (Fig. 2B) . Taken together, these findings establish that PEA3 accumulation is a strong and early molecular change triggered by chemical FAS inhibitors. Moreover, the accumulation of PEA3 that follows FAS inhibition was concomitant with a down-regulation of HER2 expression, whereas the amplitude of the cerulenin and C75 effects on HER2 mRNA levels closely paralleled those observed for p185 HER2 protein expression. Therefore, PEA3 up-regulation after FAS blockage may dictate the extent of HER2 down-regulation in cancer cells.
Silencing Expression of FAS Gene by siRNA Suppresses HER2 Oncogene
Overexpression. To unquestionably establish a role for FAS in the regulation of HER2, we used an entirely different approach to interfere with FAS activity. This approach was based on selective FAS gene silencing, using the potent and highly sequence-specific mechanism of RNAi. RNAi is a cellular process resulting in enzymatic cleavage and breakdown of mRNA, guided by sequencespecific double-stranded RNA oligonucleotides (siRNA; see refs. in FAS siRNA-transfected SK-Br3 breast cancer cells (Fig. 3B Left) . HER2-overexpressing SK-Ov3 ovarian cancer cells were also very sensitive to the downregulatory effects on p185 HER2 expression after RNAi-mediated FAS silencing (63% reduction; Fig. 3B Center) . In MCF-7 cells, which express low levels of HER2, the differences in p185 HER2 expression between FAS siRNA-transfected cells and cells transfected with a nonspecific siRNA pool were not detectable (Fig. 3B  Right) . These findings clearly demonstrate that FAS inhibition selectively suppresses HER2 overexpression in breast and ovarian cancer cells, and further support the contention that this effect occurs solely in HER2 overexpressors, but not in cells expressing physiological amounts of HER2.
We further assessed whether RNAi-mediated FAS silencing regulated PEA3 and HER2 mRNA. PEA3 expression was significantly up-regulated in a dose-dependent manner in SK-Br3 cells transfected with increasing concentrations of FAS siRNA (Fig. 3C) . Moreover, FAS siRNA caused a significant transcriptional repression of HER2 expression as demonstrated by RT-PCR analyses of the HER2 mRNA in FAS siRNA-transfected SK-Br3 cells, whereas no effect was observed on the levels of ␤-actin mRNA (Fig. 3C ). In agreement with the results employing chemical FAS inhibitors, the up-regulation of PEA3 that follows RNAi-mediated silencing of the FAS gene was concomitant with a down-regulation of HER2 expression at the transcriptional level, strongly suggesting that PEA3 plays a key role determining the extent of p185 HER2 downregulation in response to FAS blockade.
Pharmacological and siRNA-Mediated Inhibition of FAS Differently Modulates p185 HER2 Cellular Localization and HER2 Overexpressor Cell
Morphology. Although p185 HER2 is a transmembrane oncoprotein, its cytoplasmic domain can also function as a nuclear transcriptional activator (27) . Therefore, we analyzed the impact of RNAimediated gene silencing of FAS in the subcellular localization of p185 HER2 . To address this question, FAS siRNA-transfected SKBr3 cells were permeabilized with Triton X-100 for the intracellular delivery of two monoclonal Abs directed against the extracellular domain and the carboxyl terminal 14 amino acids of p185 HER2 (Ab-5 and Ab-3, respectively; Fig. 3D Upper) . Untreated (data not shown) and siRNA negative control-transfected cells (Fig. 3D a-aЈ) showed a prominent cell-surface staining of p185 HER2 . Upon siRNA FAS transfection, p185 HER2 membrane staining was markedly reduced as assessed by immunofluorescent staining by using either Ab-5 ( Fig.  3D b-d) or Ab-3 ( Fig. 3D bЈ-dЈ) , with p185 HER2 showing some distribution throughout the cytoplasm. In the presence of low concentrations of chemical FAS inhibitors, the membrane staining of p185 HER2 was clearly diminished when the subcellular localization of p185 HER2 was assessed with Ab-5 (not shown). Interestingly, when p185 HER2 staining was analyzed by using Ab-3, we found that p185 HER2 was distributed throughout the cytoplasm and, in some cases, concentrated in the peri-and nuclear areas (Fig. 3DbЉ) . A more prominent nuclear accumulation of p185 HER2 was observed in C75-treated SK-Br3 cells (Fig. 3DcЉ) .
It is noteworthy that both the down-regulation and the cellular redistribution of p185 HER2 were associated with marked morphological changes in siRNA FAS-transfected SK-Br3 cells, including an astrocyte-like phenotype with the occurrence of numerous extrusions, a significant loss of cell-cell contacts, and a less packed cell growth. Interestingly, De Schrijver et al. (28) recently reported similar morphological changes in prostate cancer cells. Ceruleninand C75-induced down-regulation and cellular redistribution of p185 HER2 was also related with marked morphological changes in SK-Br3 cells, including an increase in cell volume (giant cells), and a significant loss of cell-cell contacts. These observations indicate that FAS signaling modulates not only the expression of p185
HER2
but also its cellular localization. ectodomain that is active against HER2-overexpressing cancer cells (29) (30) (31) . However, not all HER2-overexpressing tumors respond to treatment with trastuzumab, and its clinical benefit is limited by the occurrence of resistance (32) (33) (34) . It has been suggested that tumor cell response to trastuzumab may correlate with HER2 expression profiles and͞or the presence of compensatory prosurvival signaling pathways (32) . To evaluate whether FAS signaling actively modulates the efficacy of trastuzumab, we analyzed the cytotoxic interactions between cerulenin and trastuzumab in cancer cell lines expressing high, moderate, and low levels of HER2. The IC 30 values of trastuzumab were measured after a 72-h treatment in the presence or absence of a given concentration of cerulenin, and the degree of potentiation of trastuzumab efficacy was expressed as a sensitization factor by dividing the IC 30 values in the absence of cerulenin by those in the presence of cerulenin. Cerulenin coexposure enhanced, in a dosedependent manner, the efficacy of trastuzumab toward HER2-overexpressors (see Table 1 , which is published as supporting information on the PNAS web site). The most significant changes were seen in SK-Br3 cells, in which cerulenin sensitized cells to trastuzumab by 200-fold. For BT-474 cells, cerulenin coexposure increased trastuzumab efficacy up to 52-fold. Similarly, the degree of potentiation of cerulenin efficacy by trastuzumab coexposure was evaluated by dividing the IC 30 values of cerulenin in the absence of trastuzumab by those in the presence of trastuzumab (see Table  2 , which is published as supporting information on the PNAS web site). A 72-h coexposure to trastuzumab sensitized SK-Br3 and BT-474 cells to cerulenin by 8-and 38-fold, respectively. When the precise nature of the interaction between cerulenin and trastuzumab was investigated by using the isobologram analysis (19) and the experimental isoeffect points (the concentrations of cerulenin and trastuzumab, which combined produced 30% reduction in cell survival) were plotted and compared to the additive line, the data points fell on the left side of the line, thus demonstrating a synergistic interaction of the two agents (see Fig. 5 A-D, which is published as supporting information on the PNAS web site). The cytotoxic interaction between cerulenin and trastuzumab was found to be synergistic in moderately HER2-expressing T47D cells, whereas an additive effect was observed in low-HER2-expressing MCF-7 cells (see Fig. 5 
E-H).

Combination of FAS Inhibitor Cerulenin and Anti-HER2 Ab Trastu-
zumab Synergistically Down-Regulates p185 HER2 Expression. To examine whether the synergistic inhibition of breast cancer cell viability that follows the concomitant targeting of FAS and p185 HER was accompanied by changes in HER2 expression, p185 HER2 levels were measured by ELISA after treatment with suboptimal doses of cerulenin and͞or trastuzumab. In HER2 overexpressors, cerulenin and trastuzumab coexposure reduced p185 HER2 levels more than either drug administered alone (see Fig. 6 A and B, which is published as supporting information on the PNAS web site). Cerulenin (1 g͞ml) and trastuzumab (10 g͞ml) showed a 48% decrease on p185 HER2 expression when combined in SK-Br3 cells, whereas when used alone, they caused a 15% and 27% downregulation of p185
HER2
, respectively. In BT-474 cells, combined treatment with cerulenin resulted in a synergistic increase of the trastuzumab-induced down-regulation of p185 HER2 from 30% to 60%, whereas only a 15% reduction was observed in the presence of cerulenin. Moderately HER2-expressing T47-D cells cotreated with cerulenin and trastuzumab also displayed a synergistic downregulation of p185 HER2 (see Fig. 6C ). These results illustrate that a synergistic augmentation of trastuzumab-induced down-regulation of p185 HER2 occurs after pharmacological FAS blockade, and further show that HER2 down-regulation is a molecular mechanism of action for chemical FAS inhibitors. 
Pharmacological Inhibition of FAS Activity Synergistically Enhances
Trastuzumab-Induced Apoptosis. To determine whether the synergy between cerulenin and trastuzumab was accompanied with an increase in the extent of apoptosis, a combination of both agents was used to treat SK-Br3 cells, and cell death was measured by the Cell Death Detection ELISA, which allows the specific determination of mono-and oligo-nucleosomes released into the cytoplasm of cells dying from apoptosis. The combination of cerulenin and trastuzumab synergistically enhanced the basal level of cell death in untreated SK-Br3 cells. Thus, cerulenin (2 g͞ml) and trastuzumab (10 g͞ml) combined caused six times more cell death than trastuzumab alone, and twice the cell death than cerulenin alone (Figs. 4 A and 6A) .
To assess whether the cell death observed above represented apoptosis, and also to assess the minimal concentration of cerulenin that, when combined with trastuzumab, caused synergistic cell death, we assessed apoptosis as measured by the enzymatic in situ labeling of DNA double-strand breaks [terminal deoxynucleotidyltransferase-mediated dUTP nick end labeling (TUNEL)]. When cells were simultaneously treated with both drugs, there was a significant increase in apoptosis as measured by the number of TUNEL-positive cells (28%; Fig. 4Biii) , whereas, individually, cerulenin (1 g͞ml) and trastuzumab (5 g͞ml) caused slight increases in the number of apoptotic cells (13% and 2% of TUNEL-positive cells, respectively; Fig. 4B i and ii) . These results establish that the combined treatment with a chemical FAS inhibitor and trastuzumab synergistically induces apoptosis in HER2 overexpressors.
Simultaneous siRNA-Mediated Inhibition of FAS and HER2 Genes Synergistically Stimulates Apoptosis in HER2-Overexpressing Cancer
Cells. To definitely establish that the synergistic apoptosis observed after cerulenin and trastuzumab coexposure specifically occurred through the inhibition of FAS and HER2, we examined the percentage of TUNEL-positive cells when the expression of FAS and HER2 genes was knocked down by RNAi-mediated silencing.
Because of the exquisite sensitivity of SK-Br3 cells to either RNAi-mediated gene silencing, we were unable to demonstrate a synergistic effect when optimal concentrations of siRNA targeting FAS and HER2 (200 nM) were used (data not shown). Remarkably, concurrent RNAi-induced attenuation of FAS and HER2 expression with suboptimal concentrations (50 nM) of RNAi targeting FAS or HER2 was found to synergistically induce apoptosis in SK-Br3 cells (up to 32% of TUNEL-positive cells; Fig. 4Civ ), whereas the number of apoptotic cells slightly increased after single transfections (Fig. 4C i-iii) . These results strongly suggest that FAS and HER2 intimately interact to maintain cell survival in HER2 overexpressors.
We next measured the levels of p185
HER2
by flow cytometry after treatment with suboptimal doses of siRNAs directed against FAS and HER2. Double attenuation of FAS and HER2 expression dramatically decreased p185 HER2 expression (Ͼ70% reduction when compared with cells transfected with nonspecific siRNA; Fig.  4CivЈ ), whereas transfection with suboptimal concentrations of siRNAs targeting either FAS or HER2 caused Ϸ30% downregulation of p185 HER2 expression, respectively (Fig. 4C iЈ-iiiЈ) . These findings demonstrating a nearly synergistic down-regulation of p185
by RNAi-induced enzymatic cleavage and breakdown of FAS and HER2 mRNAs further support the hypothesis that FAS signaling plays a key role regulating the expression of HER2 oncogene in cancer cells.
Discussion
The present study demonstrates that chemical FAS inhibitors dramatically reduce the expression and activity of p185 HER2 oncoprotein in HER2-overexpressing breast and ovarian cancer cells. Moreover, the specific suppression of FAS expression by RNAi-mediated silencing of the FAS gene also results in the suppression of HER2 overexpression. Because no effect was observed on cancer cells expressing physiological levels of HER2, these results reveal that tumor-associated FAS hyperactivity specifically regulates p185 HER2 oncoprotein in HER2 overexpres- sors. We previously reported a positive correlation between high levels of FAS expression and the amplification and͞or overexpression of HER2 (17) , whereas HER2 overexpression was recently found to up-regulate FAS in breast cancer cells (35) . Therefore, it is reasonable to propose that a bidirectional cross-talk between FAS and HER2 is taking place in cancer cells.
We have identified that pharmacological and RNAi-mediated inhibition of FAS represses HER2 expression at the transcriptional level, concomitantly up-regulating the expression of PEA3, an Ets factor that specifically reverses the in vitro transformed phenotype of HER2-overexpressing cancer cells through the attenuation of the HER2 oncogene promoter activity (14, 15) . Therefore, FAS blockade indirectly suppresses HER2 overexpression through the ability of PEA3 to repress HER2 promoter activity.
Interestingly, pharmacological inhibition of FAS provokes the redistribution of p185 HER2 from membrane to cytoplasmic, perinuclear, and nuclear compartments, whereas FAS RNAi-induced silencing of FAS expression cannot induce a relocalization of p185 HER2 . Given that the specificity of pharmacological inhibitors in general, cannot be conclusively determined, it is possible that chemical FAS blockers modulate HER2 localization through a FAS-independent mechanism. However, the fact that an analogous nuclear accumulation of p185 HER2 takes place after treatment with two different FAS blockers operating through different mechanisms of action (20) (21) (22) argues against a nonspecific pleiotropic effect. Therefore, it is tempting to suggest a previously undescribed working model connecting FAS activity and functioning of HER2 oncogene in tumor cells. Thus, a nuclear relocalization and accumulation of p185 HER2 transmembrane tyrosine kinase receptor may represent a cellular response to an acute energy imbalance induced by pharmacological FAS inhibition, compared with a chronic metabolic effect derived from siRNA-mediated inhibition of FAS expression. Because the bulk of endogenously synthesized fatty acids are incorporated into membrane lipids by proliferating tumor cells (8, 36) , pharmacological FAS blockade might result in rapid changes in the lipid composition of tumor cell membrane that could impair a correct cellular localization of p185 HER2 . Interestingly, the cytoplasmic domain of p185 HER2 functions as a nuclear transcriptional activator, and nuclear HER2 exhibits a much higher autophosphorylation than its nonnuclear counterpart (27) . Cerulenin and C75 may promote HER2 to enter the nucleus and to induce transcriptional activation of HER2-targeted genes. Indeed, we have shown that cerulenin-and C75-induced FAS inhibition is accompanied by the accumulation, activation, and͞or cellular relocalization of multiple pro-and antiapoptotic proteins (17) . Moreover, HER2-negative MDA-MB-231 cells engineered to overexpress HER2 became hypersensitive to chemical FAS inhibitors in the absence of FAS protein levels comparable to those found in SK-Br3 cells (see Fig. 7 A and B, which is published as supporting information on the PNAS web site). Because these findings could not be explained on the basis of a transcriptional repression of HER2 promoter, HER2 overexpression on its own probably determines a greater sensitivity to chemical FAS inhibitors, suggesting a previously undescribed role of HER2 as a molecular sensor of the energy imbalance that follows FAS blockade.
Another implication of our findings is for the proposed use of FAS and HER2 for selective anticancer therapies. We present in vitro evidence of a clinically relevant synergistic interaction between chemical FAS inhibitors and the humanized anti-HER2 Ab trastuzumab, which, in addition, synergistically suppresses HER2 overexpression. These results suggest a promising therapeutic approach against HER2-overexpressing carcinomas using combinations of chemical FAS inhibitors, which could repress HER2 expression at the transcriptional level by up-regulating PEA3, and monoclonal Abs to HER2, which target the ectodomain of p185 HER2 and promote HER2 protein degradation (37) . We also report that the concurrent combination of chemical FAS inhibitors and trastuzumab is more effective than the single treatments in inducing apoptosis toward HER2-overexpressing cancer cells. Similarly, a concomitant attenuation of FAS and HER2 genes by siRNA synergistically induces both the down-regulation of p185 HER2 expression and apoptotic cell death. Furthermore, we recently found that FAS blockade synergistically enhances the efficacy of taxanes against HER2 overexpressors (38) . Altogether, these data are compatible with the hypothesis that FAS activity is necessary to integrate a number of signaling pathways that regulate metabolism, proliferation, and survival in HER2-overexpressing cancer cells.
The results presented here demonstrate that tumor cells' response to metabolic stress after perturbation of FAS activity is accompanied by the specific suppression of HER2 oncogene. Although these findings may solely delineate a previously undescribed mechanism of action for chemical FAS inhibitors in HER2 overexpressors, the specific down-regulation of HER2 that follows RNAi-mediated silencing of the FAS gene further reveal that HER2 could act as a molecular sensor of energy imbalance that participates actively in the maintenance of an abnormally elevated endogenous fatty acid metabolism in cancer cells. In terms of a clinical perspective, our current results provide a molecular rationale to the design of novel therapies directed against FAS in HER2-overexpressing carcinomas.
